A two-year-old boy was admitted because of colicky abdominal pain and repeated vomiting of about ten times for one day. Physical examination revealed normal blood pressure and pulse rate; abdomen was soft with mild tenderness on palpation. Blood tests including complete blood count, liver and renal functions were normal.
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An abdominal radiograph was taken. It showed mildly distended bowel loop with absence of bowel gas in the right upper and lower abdomen. There was a soft tissue mass seen in the right upper abdomen. Meniscus sign was also present. No obvious free gas was noted ( Figure 1 ).
An ultrasound scan of the abdomen was done. It showed a mass with alternating rings of hyperand hypo-echogenicity in the right upper abdomen on transverse scan, i.e., "donut" sign was positive ( Figure 2 ). "Pseudo-kidney" appearance was seen on longitudinal scan (Figure 3 ). Thin rim ascites was found at hepatorenal area ( Figure 4 ). Vascularity was shown within the intussusceptum ( Figure 5 ).
A diagnosis of intussusception was made and the patient was sent for pneumatic reduction immediately after ultrasound examination. Pre-pneumatic reduction image revealed prominent bowel loops in left abdomen and absence of bowel gas in right abdomen ( Figure 6 ). Pneumatic reduction was performed with pressure around 80 mmHg. Under fluoroscopy, the soft tissue mass was seen to move from right upper abdomen to right lower abdomen. Its size decreased and then disappeared with reflux of air into small bowel loops 
Discussion
Intussusception is caused by forward peristalsis and invagination of a proximal bowel loop (intussusceptum/ donor loop) into the lumen of a more distal bowel loop (intussuscipiens/receiving loop) in a telescope-like manner. It is a surgical emergency as bowel infarct can occur if it is not reduced.
Intussusception is one of the most common abdominal emergencies of early childhood. Over 90% of intussusceptions are ileocolic type, over 95% are idiopathic (secondary to lymphoid hyperplasia) and about 5% of cases have lead point. Typical age of presentation is from six months to two years old. If a patient is less than three months old, we need to consider pathological lead point such as Meckel diverticulum. If the patient is over three years old, we also need to consider pathological lead point such as lymphoma, HenochSchonlein purpura (wall haematoma). 1 The incidence of intussusception varies with seasons and is more common during winter and spring, as there is increased occurrence of viral illness which causes lymphoid hyperplasia.
Classic clinical triad includes abdominal pain, red currant jelly stool and palpable mass. However this triad is only present in less than 50% of children with intussusception. 2 Instead, abrupt onset of abdominal pain and vomiting occur in over 90% of cases.
1 Therefore, diagnosis of intussusception is difficult to be made clinically as other common conditions such as infantile colic, gastroenteritis or less common conditions such as appendicitis, complicated Meckel diverticulum may initially mimic intussusception. 3 As a result, majority of intussusception is diagnosed based on imaging findings.
Imaging modalities include plain film, diagnostic enema, ultrasound and computed tomography. Of all, plain film and ultrasound are the two most commonly used investigation tools in daily practice. The accuracy of plain film is about 40-90% and can be normal in 25%. The most common (50-60%) radiographic sign is a right upper quadrant (for ileocolic type) soft tissue mass with target sign (soft tissue mass with concentric circular areas of lucency due to mesenteric fat of intussusceptum), meniscus sign (crescent of air within the colonic lumen that outlines the apex of the intussusceptum) and loss of inferior hepatic margin. 1 In other words, the identification of an air or faecal filled caecum in the right lower quadrant of abdomen allows exclusion of intussusception with the most confidence. 4 There may be small bowel obstruction seen (25%). 1 Ultrasound has a high sensitivity (98-100%) and specificity (88-100%). Sonographic features of intussusception include an intra-abdominal mass over 5.0x2.5 cm in size, donut sign in transverse scan (concentric rings of alternating hypoechoic and hyperechoic layers, i.e. intussuscipiens, with central hyperechoic portion, i.e. mesentery of intussusceptum), pseudokidney sign in longitudinal scan (hypoechoic layers on each side of echogenic centre of mesenteric fat). Ascites, lymph node or pathological lead point can be shown. Colour Doppler shows mesenteric vessels dragged between entering and returning wall of intussusceptum, bowel infarct is suggested if there is absence of blood flow within the intussusceptum. 1 Treatment options include imaging guided pressure reduction and surgical reduction. Fluoroscopic guided pneumatic reduction is the most common method with 70-85% success rate. 1 Contraindication of pneumatic reduction includes pneumoperitoneum, peritonitis and shock. Surgical reduction is performed if pneumatic reduction fails or is contraindicated.
In conclusion, intussusception is one the most common abdominal emergencies of early childhood. The diagnosis can be difficult to make clinically as symptoms are rather non-specific. As a result, majority of intussusception is diagnosed based on imaging findings. With more knowledge on plain film and ultrasound findings of intussusception, accurate diagnosis can hopefully be made more quickly. 
